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beginning, later lost by higher organisms that evolved agent itself was a mystery, characterized only as a filter-
able “contagium vivum fluidum,” a “ghost” substance,better homeostasis, whereas extremophily is relatively
or “virus.” However, in the year 1939, following Stanley’sderived. But it is not Wharton’s style to speculate or
isolation, TMV became the first virus to be visualizedquestion established dogma too strongly. If you want a
with an electron microscope and, suddenly, virusesstraightforward non-technical account of how organ-
could be defined in terms of proteins rather than justisms cope with deserts, polar, abyssal, extra salty, or
disease symptoms.extreme pH habitats, this book provides it. Discussion
From this point, the story told by Creager unfolds withof hyperthermophily is rather sketchy.
TMV emerging as a major and preferred model object,I end on a pet peeve—his acceptance of the thor-
not only for research on other viruses and their diseases,oughly confusing and reprehensible changing of the
but also for debates about the nature and origin of life:name eubacteria to bacteria, the tendentious and mis-
TMV was a molecule capable of self-reproduction and,leading change of the name archaebacteria to archaea,
therefore, appeared to represent life in its simplest form.and the gratuitous change of Eukaryota to Eukarya. Ugh!
TMV was intensively studied as a representative virus,Archaebacteria are bacteria by any sensible criteria; to
with the expectation that knowledge gathered could bepretend otherwise is scientifically unsound and nomen-
applied to other viruses. In fact, its use demonstratedclaturally destabilizing. People who study them are bac-
how other viruses and biological objects could be iso-teriologists not archaeologists!
lated and studied. The characterization of TMV as a
macromolecular particle thus inspired efforts to obtain
Thomas Cavalier-Smith and understand the agents of papilloma and influenza,
Department of Zoology using the same physical-chemical instruments (i.e., ul-
University of Oxford tracentrifuges). The purification in 1956 of infectious ri-
Oxford OX1 3PS bonucleic acid (RNA) from TMV led to the isolation of
United Kingdom infectious acid from Coxsackie virus and poliomyelitis
virus and, thus, to the new concept of virus infectivity
mediated by nucleic acids.
The Illustrious Life of a Tobacco The core of the book thus provides a strong impres-
sion of how TMV served as a reference virus in studiesPathogen
that led to the development of new experimental tech-
niques and important conceptual changes. The book
illustrates how TMV became a crucial tool and experi-The Life of a Virus: Tobacco Mosaic Virus
mental standard not only in research on biological mac-as an Experimental Model, 1930–1965
romolecules but also in the development of commercialEdited by Angela N.H. Creager
instrumentation in science. During the war, Stanley fur-Chicago: The University of Chicago Press (2002).
ther adapted his centrifuge-based method of isolating398 pp. $27.50
virus to develop a new kind of influenza vaccine that
was mass produced for the army and subsequently for
civilian use. The Rockefeller Foundation funded further
Today, we are aware of viruses and the diseases they
development of this instrumentation for laboratory re-
cause and we have a concept of the nature of life. We search, encouraging life scientists to collaborate with
know that heredity is mediated through nucleic acid. physicists, chemists, and mathematicians. This devel-
But, many of us may not be aware that the development opment led to the successful commercialization of ultra-
of scientific and technological knowledge in these fields centrifuges that, in turn, stimulated the development
as well as in virology and molecular biology in general and commercialization of other instruments such as the
is based on ground-breaking research on a tobacco electron microscope, electrophoresis equipment, scin-
pathogen, Tobacco mosaic virus (TMV). tillation counters, and spectrophotometers. In addition,
The story of TMV and its impact as a model system when virus research benefited from this expanded tech-
for research from the early 1930s to the 1960s is told nological infrastructure, new sources of financial sup-
by Angela N.H. Creager, associate professor in the De- port for virus research became available. In fact, it was
partment of History and Program in the History of Sci- the state of knowledge on TMV that helped to justify
ence at Princeton University. Professor Creager was large-scale funding of virus research and provided a
inspired to write this book by the name of the building pragmatic guide for the investigation of human patho-
(Stanley Hall) at the University of California in Berkeley in gens. The public was confident that laboratory research
which she did her laboratory work as a graduate student. would help to defeat diseases like polio because of a
Angela N.H. Creager provides a perceptive and insightful widespread perception that such research had a posi-
overview of the historical background and progress in tive impact during World War II (e.g., the influenza vac-
virus research and the major incentives arising from the cine provided by Stanley). The National Foundation for
research of the Nobel laureate (1946), Wendell Stanley, Infantile Paralysis (NFIP) thus granted millions of dollars
who, in 1935, obtained TMV in pure form as needle- to virus research in the 1940s and 1950s. By 1950, the
shaped crystals. This was a major achievement since United States federal government also began funding
for the first time a tangible, visible substance was ob- research on a large scale with the promise of improving
tained that caused mosaic disease in plants. Until then, public health.
symptoms could only be produced by extracts from Stanley’s purification of TMV crystals also stimulated
the use of mutant TMV strains to analyze the chemicalplants afflicted with the disease. The disease-causing
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nature of mutations. The finding that chemical changes tition and interrelatedness of research activities, as well
in the protein could be correlated with changes in the as the scientists and opinions involved are described
nucleic acid portion of the virus encouraged the use of with an engaging narrative style, enabling the reader to
TMV as a central tool in efforts to crack the genetic code. experience the scientific excitement and atmosphere of
TMV’s role in cracking the code, however, diminished the time. Angela N.H. Creager explains to us the way in
when, in the mid-1960s, cell free translation systems which research on a tobacco disease led to the develop-
became available, which turned out to be more practical ment of new scientific concepts and disciplines as well
than the virus. TMV also inspired Max Dellbru¨ck to work as to new technologies, instrumentation, and industries.
with the “T” bacteriophages of E. coli and to develop a Its major impact on the development of vaccines saved
quantitative experimental system to study virus multipli- many lives. Thus, this book vividly underscores the in-
cation and genetics, and thus contributed to the emerg- trinsic value of non-targeted research for the economy
ing identity of molecular biology. Creager describes the and for human health.
conceptual battle between biochemistry and molecular
biology during the 1950s and 1960s, when TMV and Manfred Heinlein
bacteriophages provided competing models for molec- Friedrich Miescher Institute for Biomedical Research
ular explanations. Whereas TMV inspired the conceptu- Novartis Research Foundation
alization of viruses and other subcellular entities in bio- CH-4058 Basel
chemical terms, based on chemical techniques as well Switzerland
as on technologies for visualizing macromolecules, bac-
teriophages guided scientists toward studying viruses
using molecular genetic techniques. Although bacterio- A Pox on You
phages prevailed as the major model during the devel-
opment of molecular biology as a discipline, TMV never-
theless retained its status as a major research object.
Immunology of Infectious DiseasesIn 1960, the coat protein of TMV became the second
By S.H.E. Kaufmann, A. Sher, and R. Ahmedfully sequenced protein (after insulin) and data obtained
Washington, DC: ASM Press (2002).from chemically produced TMV mutants with altered
495 pp. $115.95coat proteins provided the key evidence that nucleotide
triplets encoding individual amino acids do not overlap.
In the field of plant virus research, TMV RNA became
Ring around the roses,the first plant viral genome to be sequenced completely
A pocketful of posies,(Goelet et al., Proc. Natl. Acad. Sci. USA 79, 5818–5822,
Ashes, ashes,1982) and the second plant viral RNA that was com-
We all fall down.pletely cloned as cDNA. TMV also served as a model
—Childrens’ rhyme in reference to the Black Deathto establish engineered resistance in transgenic plants
(Powell Abel et al., Science 232, 738–743, 1986). Even
The Black Death of plague swept through Europe from
today, TMV remains at the forefront of research; for
1347 to 1349, killing 20 million people, variably estimated
example, in studies on the function of movement pro-
at one-third to one-half of the population. Europe would
teins (e.g., Boyko et al., Nat. Cell Biol. 2, 826–832, 2000)
not achieve similar population densities for over fourand systemic RNA transport in plants (Ueki and Citov-
centuries (N.F. Cantor, In the Wake of the Plague: Thesky, BioEssays 23, 1087–1090, 2001; Lucas et al., Nat.
Black Death and the World It Made, Simon and Schuster,Rev. Mol. Cell Biol. 2, 849–857, 2001; Heinlein, Cell. Mol.
Inc., 2001). The dramatic selective forces imposed byLife Sci. 59, 58–82, 2002), on CP-mediated resistance
infections of high mortality have undoubtedly driven ge-(e.g., Bendahmane et al., Proc. Natl. Acad. Sci. USA
netic bottlenecking. Some have speculated that the high99, 3645–3650, 2002), or as a commercial vector for
incidence of32 CCR5 mutations in northern Europeansexpression of foreign antigens and proteins in plants
that, today, impact the progression of HIV, was estab-(e.g., Staczek et al., Vaccine 18, 2266–2274, 2000).
lished by the selective events of the 1350 plague. SimilarHowever, despite the importance that TMV research
bottlenecking has been invoked to account for the cruelhas today, the book deliberately focuses on the exciting
selection for hemoglobin S in combating malaria or theperiod between 1930 and 1970, when TMV research
cystic fibrosis gene in handling childhood diarrheal and/contributed to fundamental changes in scientific con-
or respiratory syndromes. Our genomes are replete withcepts, such as to the nature of a virus or the nature of
the marks of evolutionary selection, baggage necessarya gene. This account goes beyond other recent publica-
to move past ancient scourges inflicted on isolatedtions related to the history of TMV as it provides pro-
pockets of individuals.found insight into the contrasting scientific concepts
Perhaps nowhere does the impact of infectious dis-and methods available at the time and examines the
ease play out as completely as the immune system. Inlarger changes—in instrumentation, science funding,
both humans and mice, severe combined immunodefi-and postwar biology. The descriptions are supported
ciency results in early death from infectious diseasesby numerous illustrations showing original figures and
that are only delayed by antibiotics and isolation. In-data. The views of scientists and their subject matter are
creasing life span, single birth pregnancies, and longerpresented entertainingly and accentuated by illustrative
developmental periods in gestation and childhood mayexcerpts from original publications. The institutional sit-
well represent the capacity achieved by the acquisitionuations, the cross-currents in the conceptual develop-
ment of biochemistry and molecular biology, the compe- of the rudiments of adaptive immunity—the recombina-
